Identification of signal transduction pathways involved in the formation of platelet subpopulations upon activation.
Platelets are formed elements of blood. Upon activation, they externalize phosphatidylserine, thus accelerating membrane-dependent reactions of blood coagulation. Activated platelets form two subpopulations, only one of which expresses phosphatidylserine. This study aimed to identify signalling pathways responsible for this segregation. Gel-filtered platelets, intact or loaded with calcium-sensitive dyes, were activated and labelled with annexin V and antibodies, followed by flow cytometric analysis. Calcium Green and Fura Red dyes were compared, and only the latter was able to detect calcium level differences in the platelet subpopulations. Phosphatidylserine-positive platelets produced by thrombin had stably high intracellular calcium level; addition of convulxin increased and stabilized calcium level in the phosphatidylserine-negative subpopulation. PAR1 agonist SFLLRN also induced calcium rise and subpopulation formation, but the resulting platelets were not coated with alpha-granule proteins. Adenylatecyclase activator forskolin inhibited phosphatidylserine-positive platelets formation several-fold, while its inhibitor SQ22536 had no effect. This suggests that adenylatecyclase inactivation is necessary, but not rate-limiting, for subpopulation segregation. Inhibition of mitogen-activated protein kinase kinase (U0126) and glycoprotein IIb-IIIa (Monafram(®)) was without effect, whereas inhibitors of phosphatidylinositol 3-kinase (wortmannin) and Src tyrosine kinase (PP2) decreased the procoagulant subpopulation threefold. These data identify the principal signalling pathways controlling platelet heterogeneity.